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■ (Cryptic) chemical and isotopic representative of an 
atomic bomb 


■ Ability to attribute a particular device to a particular 
source is a nuclear deterrent 
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■ Element mapping (SEM) 

■ Major Element Analysis (EPMA) 

■ Activity mapping (autoradiography) 
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■ Overall depletion of volatile elements 


■ Enrichment in intermediate-refractory elements 
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■ Cameca IMS 6f SIMS for trace elements 

■ Cameca IMS 1280 SIMS for U-Pu isotopes 
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■ Coherent 
increasing or 
decreasing 
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refractory 
elements 



LA-UR-18-XXXX 


Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA 


































01 0 


Trace Element Geochemistry 


/A 

• Los Alamos 

NATIONAL LABORATORY 
- EST.1943 - 




Modeling suggests volatile elements experienced kinetic 
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largely equilibrium fractionation 
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Trace Element Geochemistry 


■ Track element fractionation through 
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■ Test-site sand vaporized and co-condensed along with 
radioactive bomb material 


■ Glassy fallout preserves compositional variations of the 
nuclear fireball 


■ Stable elements are appropriate proxies for studying 
radionuclide fractionation during nuclear explosions 


Heavy isotopes were not fractionated during the Trinity 
explosion 
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■ Naturally formed glasses show a more limited compositional range 
than trinitite 
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■ Naturally formed glasses show a more limited 
compositional range than trinitite 


■ Melting and vaporization behavior of natural glasses 
differed from those of trinitite, reflecting more 
heterogeneous energy distributions or greater physical 
fractionation 


■ Highly refractory fallout glass may be a process 
analogue for early solar system condensates like CAIs 
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